The transport traffic is known to be the major reason for air pollution in urban areas. Two pollutants should be considered with attention: the particles with diameter of less than 10 microns (PM10) and carbon monoxide. The paper discusses application of time-series and geographical studies to the investigation of air pollution health effects as well as attempts to estimate potential health impact of restriction traffic in the center of Baku by 25% based on local data published in 2012(4) and 2013(5). Time-series studies investigate association between short-term variations in air pollution levels and health events counts. Confounding factors that change slowly over the time do not introduce much distortion for the association in question as population is used as its own control. Geographical studies aimed at investigation of association between long-term exposure to air pollution and chronic health outcomes. They are known to be prone to confounding because they compare populations from different locations. The evidence of air pollution effects from time-series and geographical studies is complementary. The problem of traffic air pollution is being intensified with each year and becomes one of the main public health priorities in Baku. Assuming that the results of six cities study (3) can be generalized to Baku the total number of preventable annual deaths should be around 419 in case of restriction traffic in the center of Baku by 25%. For the low border of 95%CI the result is as much as 153. Despite uncertainties in assumptions the produced evidence fully justifies the proposed intervention.
Actuality of the problem
The transport traffic is known to be the major reason for air pollution in urban areas all over the modern world. Sizable proportions of emission comprise two pollutants which have direct adverse effect on health: the particles with diameter of less than 10 microns (PM10) and carbon monoxide. Among PM10 the most dangerous are particles with diameter less than 2.5 microns (PM2.5) as they could enter deep inside into lungs. The carbon monoxide links with blood hemoglobin and reduces amount of oxygen transferred to organs which poses specific threat for people with chronic cardiovascular diseases. In addition, transport traffic also emits nitrogen dioxide which adverse effects on health are not known. Finally, the majority of emission falls to carbon dioxide that plays major role in global climate change.
Investigation tools for air pollution health effects
To investigate air pollution health effects epidemiology uses laboratory studies, panel and event studies and large population studies which could further be subdivided into time-series and geographical studies. As more evidence on the health effects of air pollution is emerged the shift on intervention studies assessing mitigation of adverse health effects associated with air pollution becomes apparent. This paper discusses time-series and geographical studies which are among the main tools for the investigation of air pollution health effects.
Time-series studies
These studies investigate association between short-term, usually daily or weekly, variations in air pollution levels and health events counts, ex. number of hospitalizations or deaths, measured during the same time periods. Time-series studies are ecological ones as they measure exposure at group level within a well-defined area. The classical example of time-series study is the investigation of notorious smog episode in London in 1952 which showed apparent association between air pollution and daily mortality (1) . Despite ecological design confounding factors that change slowly over the time, ex. alcohol consumption, do not introduce much distortion for the association in question as we compare the same population during close and short time periods so population is used as its own control (2) . For the same reason counts used instead of rates as denominator remains similar for the alike population. In contrast factors that do change over the time should be treated with caution. For example if mortality decreases as a result of booming economy and associated improved socioeconomic conditions and at the same time air pollution levels increase due to intensified industrial activity then air pollution can be spuriously interpreted as having protective role on mortality. Fortunately existing statistical methods allow filtering out such effects.
Geographical studies
These studies aimed at investigation of association between long-term exposure to air pollution and chronic health outcomes. Geographical studies compare populations that exposed to different levels of air pollution. Usually the exposure is measured at a group level and possible confounding factors at an individual level. This design also referred to as semi-ecological studies. Geographical studies are known to be prone to confounding because they compare populations from different locations. Quite often there is a factor or number of factors which are associated with outcome and at the same time unevenly distributed between study populations which lead to distortion of association under investigation. The measurement of possible confounding factors at an individual level is aimed at control of confounding in ecological studies. In six cities study (3) one of the famous studies which used semi-ecological design the data on possible confounding factors were collected for all 8111 study participants. These data allowed strengthening the study by use of statistical approach called regression modeling for control of confounding. The six cities study found that mortality rate in the most polluted city compared to the least polluted one adjusted for the distortion effect of confounders is 1.26 times higher with corresponding 95% confidence interval (1.08 to 1.47). Strengths and weaknesses of time-series and geographical studies Time-series and geographical studies have their own advantages and limitations.
Their contribution in producing evidence of air pollution effects on human health is complementary. Time-series studies investigate short-term effects of air pollution. They are less prone to confounding by factors that change slowly over the time. However time-series studies restricted to investigation of acute effects. In addition their importance for public health is uncertain due to phenomenon called mortality displacement or harvesting (2) . The exposure to air pollution episode may bring forward the death of people who already have severe health conditions. In this situation raise in mortality should follow with its decline and the found association may be attributed at large extent to mortality displacement. Geographical studies investigate long-term air pollution effects including etiology of disease and produce evidence of clear importance. However, in these studies control for confounding becomes a challengeable issue. In addition, uncertainty exists due to the low number of locations usually participating in the study.
Potential health impact of restriction traffic in the center of Baku by 25%
In 2012 the national park of cars exceeded one million units with about 60% of vehicles concentrated in the capital. Proportion of air pollution produced with cars comprises 75% from all man-made sources in Baku (4) . The problem of traffic air pollution is being intensified with each year and becomes one of the main public health priorities in Baku. Assuming that 50% of Baku city car traffic occurs within its center and that average annual emission for a passenger car comprises 10727 pounds (5) Firstly the center of the city is not well defined area and the percentage of cars within the center may well be above or beyond 50%. Secondly average annual emission of passenger car is based on the US source; however this figure could be different for the center of Baku. Lack of epidemiological evidence makes estimation of potential health impact of proposed intervention challengeable if even possible. However, very raw attempt can be made to estimate the degree of impact of intervention. Assuming that the results of six cities study (3) can be generalized to other cities including Baku and that center of Baku, considering its high air pollution levels, could be similar to the most polluted city of the study, mortality rate for the center of Baku compared to the least polluted city in the study should be around 1.26 times higher. Also assuming that the relationship is linear and air pollution level in the least polluted city can be neglected the decrease in traffic by 25% should decrease mortality by around 5.2%. Also assuming that deaths evenly distributed among population and that 15% of country population leave in the center of Baku out of 53762 deaths in the country reported in 2011 (6) 8064 should have occurred within the area of proposed intervention. Finally assuming that all population in the center of Baku exposed to air pollution the total number of preventable annual deaths should be around 419 (8064 x 0.052). The counts rather rates can be used as the same population is analyzed. For the low border of 95%CI the result will be more conservative -153 (8064 x 0.019). Obtained results also do not account for the fact that some chronic outcomes like lung cancer may be irreversible. Also for some health outcomes ex. respiratory diseases the true positive effect of the intervention could be delayed. Considering that the traffic noise impact on the population of Baku is 85-90% (4) and the reported number of road traffic fatalities in Azerbaijan in 2010 is 925 (7) traffic restriction in addition to reduction of air pollution will have also positive impact on these actual public health problems within the center of Baku. The implementation of proposed traffic reduction will have difficulties mainly due to inadequate road infrastructure and vehicle-oriented mentality of the sizable part of the population. In order to be effective restriction policy should be accompanied with development of road infrastructure, improvement of public transport network and intensive construction of parking areas. Another important measure should be promotion of pedestrian movement and use of bicycles accompanied with building corresponding city capacities.
Conclusion
Despite uncertainties in assumptions used in estimation of impacts of proposed intervention the produced evidence, especially the one concerning preventable deaths, fully justifies restriction of traffic in the center of Baku by 25%. The implementation of intervention however should account for obvious challenges and include promotion of corresponding behavioral change.
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